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Abstract: In this study, an attempt has been made to analyze the effects flow of foreign direct investment 
(FDI) arising from the implementation of liberalization polices (economic reform) on the gross domestic 
production (GDP) growth in Indian economy using a Cobb–Douglas production function and ARDL method 
during the period 1990-2008. The empirical results show that in the long run there exists a long-run 
relationship among the growth of gross domestic production and its major determinants of the labour force, 
the real capital and the real foreign direct investment. Finding indicates that foreign direct investment has 
positive effect but small significant on Gross Domestic Production, while the labour force and capital have had 
the most effect on gross domestic production.  
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1. Introduction 
 
Inflow of capital from abroad in the form of private investment is important for the growth of developing the 
economy; especially at the initial stage of its economic development. Foreign investment has beneficial effects 
in terms of encouragement to the development of technology, managerial expertise, exports and higher 
growth.  
 
FDI in India: India has undergone a paradigm shift owing to its competitive stand in the world. The Indian 
economy is on a robust growth trajectory and boasts of a stable 8 plus annual growth rate, rising foreign 
exchange reserves and booming capital markets among others. Looking at the statistics, the macroeconomic 
situation of the country seems strong and positive- the GDP in the third quarter of 2006-07 grew at an 
impressive rate of 8.6 percent, the forex reserves stood at US$ 193.12 billion (as on February 23, 2007), the 
Indian Sensex crossed the 14000 mark in the month of December 2006 and the number of registered FIIs in 
the country has gone up from 823 in December 2005 to a staggering 1000 in December 2006. There is ample 
reason for India's viability as a destination for foreign investment. In addition to the above-mentioned 
macroeconomic indicators, higher disposable incomes, emerging middle class, low cost competitive 
workforce, investment friendly policies and progressive reform process all contribute towards India being an 
appropriate choice for investors. 
 
Model and Data: The theoretical framework of the study derives from the Cobb–Douglas production 
function, which is consistent with the specification used in several previous studies (see for example Ramirez 
(2000), Dutta and Ahmed (2006), Rahimi and Shahabadi (2011)). The link between foreign direct investment 
and the growth rate of gross domestic production is verified by using an aggregate production function 
framework. Following us, specify a gross domestic production function for India in the following way: 
                                                             Y = f (L, K, FDI)                                                                  (1) 
 
Where Y is the gross domestic production; K, L, and FDI represent, respectively, labour and capital inputs, and 
an index of trade liberalization. Based on the availability of time-series data and relevance to the gross 
domestic production function for India, we use measure of trade liberalization in this paper: the real foreign 
direct investment (FDI).  Consequently, our aggregate (gross domestic production) function becomes: 
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RGDP=f (Labourp, Rcapital, Rforiegn Direct Investment)          (2) 
Specifying the production function in log-linear form (with an error term, ut), the following equation may be 
written: 
                                     LGDPt = 𝛼0 + 𝛼1LLabour𝐭 + α2LCaptialt + α3LFDIt + μt                             (3) 
 
It is expected that the elasticity parameters (α1, α2,𝛼3)>0 
Where, LGDP is the natural log of real gross domestic production. L Labour is the natural log of the labour 
force and Lr capital is the natural log of real gross fixed capital. Lfdi is the natural log of the real foreign direct 
investment. The sources of the data were time series database of, Ministry of Statistics and Program 
Implementation, Government of India and the National accounts statistics, central statistics organization, and 
ministry of planning, government of India and the Report on currency and finance, Reserve Bank of India. 
Suitable deflators have been used to deflate the time series data. The price index (base on 2000-2001=100) 
 
2. Methodology 
 
Economic theories confirm the existence of certain long-term equilibrium relationship between some 
economic variables. The co-integration test is to find out whether there is a long-term equilibrium 
relationship between variables. Co-integration is a statistical description of long-term equilibrium 
relationship between unstable variables, which is also the precondition for making causality regression of 
variables. This equilibrium indicates that there is not an internal mechanism destroying the equilibrium in an 
economic system. The most regular method for co-integration test is to use OLS to make co-integration 
regression of variables. The pioneering work on co-integration analysis was done by Engle and Granger 
(1987). After this, the researchers like Stock and Watson (1988) and Johansen (1988) tried to extend the 
work. Johansen (1988) approach provides the number of co-integration equations among the variables. In 
time series analysis the explanatory variable may influence the dependent variable with a time lag. This often 
necessitates the inclusion of lags of the explanatory variable in the regression. Furthermore, the dependent 
variable may be correlated with lags of itself, suggesting that lags of the dependent variable should be 
included in the regression as well. These considerations motivate the commonly used ARDL (p; q) model. The 
Auto-Regressive Distributed Lag Method (ARDL) ‘‘Bounds test’’ approach is based on the ordinary least 
square (OLS) estimation of a conditional unrestricted error correction model (UECM) for cointegration 
analysis developed by Pesaran et al. (2001). Rahimi and Shahabadi (2011) based on former studies have 
stated that the ARDL Bounds test approach has several advantages over the Johansen’s cointegration method. 
Firstly, the ARDL efficiently determines the cointegrating relation in small sample cases, whereas Johansen’s 
method requires a large sample for validity. Secondly, Johansen’s method requires that variables must be 
integrated with variables of the same order for the cointegration test, while the ARDL approach can be 
applied irrespective of whether the regressors are I(1) and I(0) or mutually cointegrated, in which the 
dependent variable must be I(1). In a regression analysis, there is an important assumption in a classical 
regression model, that is, the sequence must be stable. If the sequence is unstable, the test will be invalid or 
the regression will be false. However, for many unstable variables, it cannot be used the classical regression 
model to make an analysis. Otherwise, it may cause an issue of false regression. If the nature of the 
stationarity of the data is not clear, then the use of the ARDL Bounds test is appropriate. 
 
Therefore ARDL approach is used to test for the existence of a long run relationship as well as to make an 
estimation of long and short run coefficients for the study where the trade liberalization variables and 
dummy can capture both the short run and long run impacts. As it was mentioned, major advantage of the 
ARDL approach is that it can be applied to studies that have a small sample size. It is well known that the 
Engle & Granger (1987) and Johansen (1988, 1995) methods of cointegration are not reliable for small 
sample sizes. Several previous studies, however, have applied the ARDL approach to relatively small sample 
sizes. Gounder (1999, 2002) has used the ARDL methodology to test empirically various growth hypotheses 
for Fiji using similar sample sizes to that in this study. Rahimi and Shahabadi (2011) have used the ARDL 
methodology to investigate the effect of trade liberalization on economic growth in Iranian economy using a 
Cobb–Douglas production function. According to Tang (2003) that has applied the ARDL Bounds test 
approach to estimate the import demand function for Japan with only 18 annual observations; we apply also 
the ARDL Bounds test approach with 18 annual observations. Therefore, application of the ARDL Bounds test 
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approach is very appropriate. According to Pesaran and Pesaran (1997), the augmented ARDL (p, q1 , q2 ,.., qk )  
model can be expressed in the following form: 
Dyt = c0+c1t + λyx Zt−1 +  γi
p−1
i=1 Dyt−i +  γi
p−1
i=1 DXt−i + δiwt + ut      t = 1,… , n            (4) 
 
Where D is the first difference operator, t is the trends, the coefficient Yi  is expressing the short run dynamics 
of the model’s convergence to equilibrium and Zt=(yt', , xt' )    
 
From the ARDL it can be derived a dynamic error correction model (ECM) following a simple linear 
transformation (Banerjee et al., 1993), where the ECM integrates short run dynamics with long run 
equilibrium without losing long run information (Shrestha & Chowdhury, 2005). Error correction model 
(ECM) is useful for short run dynamics with long run equilibrium relationship. On this basis, take the long-
term equilibrium relationship of sequences as the error correction term. The error correction term, as an 
explanatory variable, and other variables that influence short-term fluctuations constitute an error correction 
model. There are several techniques for ECM in the existing literature. In this study we apply sophisticated 
econometrics technique like Error Correction Model (ECM), which is used for empirical investigation of the 
determinants of gross domestic production (GDP) in short and long run. The ECM is more useful in 
multivariate framework. Here, our basic presumption is that GDP is endogenous and all other variables in the 
long run relationship are exogenous. According to Pesaran et al. (2001) and Bahmani-Oskooee, for 
estimation, the economic growth Eq. (1) can be expressed in the UECM version of the ARDL model as follows: 
 
D(LGDP)t = 𝛽0 + β1𝑖
𝑛
𝑖=1
D(LLabour)𝑡−𝑖 + β2𝑖
𝑛
𝑖=1
D(LCapital)𝑡−𝑖 + β3𝑖
𝑛
𝑖=1
D(LFDI)𝑡−𝑖 + β4𝑖ECT𝑡−𝑖 + εt      (5) 
This leads to the specification of a general ECM of the industrial production function of the following form: 
Where  ECTt-i   = error-correction term lagged one period. 
 
3. Empirical Results  
 
This study tests the presence of co-integrating relationship between GDP and FDI using the Pesaran et al. 
(2001) Auto-Regressive Distributed Lag Method (ARDL) .The procedures of the ARDL Bounds test approach 
include three steps. The first step is to determine the existence of a long run co integrating relationship 
among the variables in the equation. The long run level relationship between the variables is determined 
using the Wald-coefficient test or T-test.  According to T-test, if the estimated T-statistic appears larger than 
the critical value, then the null hypothesis of no co integration is rejected, which suggests that the variables 
included in the model are co integrated (Banerjee, et al, 1998).  The second step is to estimate the elasticities 
of the long run relationship and determine their values. Finally in the third step, we calculate the short run 
elasticities from the coefficients of the first differenced variables of the ARDL model. The coefficients of the 
first differenced variables in the estimated UECM represent short run elasticities (Tang, 2003). To ascertain 
the goodness of fit of the ARDL model, relevant diagnostic tests and stability tests are conducted. The 
diagnostic tests examine the normality, serial correlation, ARCH and heteroscedasticity associated with the 
model. The structural stability test is conducted by employing the CUSUM and CUSUM of Squares tests. Since 
we use 18 annual observations, we choose 1 as the maximum lag length in the ARDL model. So following 
Banerjee et al. (1998) to determine the long-run relationship among the variables of interest, we use the t-
test. Based on the results in table 1, the calculated value of the t-test is -5.51, which is more than the critical 
value -4.92 (at 99% significance level) tabulated by Banerjee et al. (1998), so the presence of the long-run 
relationship is confirmed. 
 
The examination of data on the table 1 shows that labour and capital variables respectively such as mainly 
factors on production have had more influence on the GDP variable. The estimated coefficient of labour and 
capital are positively and statistically significant at 5% level. The coefficient variables of labour and capital 
are 0.43 and 0.23 per cent respectively. In other word a one percentage point rise in labour and capital 
growth would cause GDP to growth by approximately 0.43 and 0.23 per cent respectively percentage point of 
GDP per annum. The other variable as the foreign domestic investment have positive effect on the GDP 
growth. One percent increase in the foreign direct investment has led to increase in the GDP growth by 0.015 
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percent of course with one lag. It indicate that the Indian activity on economy (trade liberalization and 
industrial policies) especially FDI flow have been an effective factor on economic in India. 
 
Table 1: Autoregressive Distributed Lag Estimates selected based on SBC 
            Regressor                 Coefficient          Standard Error                  T-Ratio [Prob] 
                 GDP (-1)                   0.56617             0.078794                           7.1854[0.000] 
                  L                              0.43558              0.16567                             2.6292[0.021] 
                  K                             0.23678               0.052780                          4.4862[0.001] 
               FDI (-1)                     0.015707             0 .0068818                       2.2824[0.040]  
                   C                           0.47662               0.50788                            0.93844[0.365] 
 R-Squared=0.998    R-Bar-Squared= 0.997      DW=1.9525         F (4, 13) = 1987.8[0.000] 
 
Next we estimate the long-run coefficients of the ARDL model. One of the more important issues in applying 
ARDL is choosing the order of the distributed lag functions. Although Pesaran and Smith (1998) argue that 
the Schwarz Bayesian Criterion (SBC) should be used in preference to other model specification criteria 
because it often has more parsimonious specifications.  The optimal number of lags for each of the variables is 
shown as ARDL (1, 0, 0). Table 2 shows the long-run coefficients of the variables under investigation. As it 
expected in the long run one percent increases in foreign direct investment leads to 0.036 per cent increase in 
the GDP growth by one lag year. This indicate that the foreign direct investment have a few statistically 
significant effect for long run on GDP growth in Indian economy. 
 
Table 2: Estimated Long-run Coefficients using the ARDL Approach 
            Regressor                      Coefficient                 Standard Error                  T-Ratio [Prob] 
                    L                          1.0040                               0.32756                         3.0653[0.009] 
                    K                          0.54579                            0.086344                       6.3211[0.000] 
             FDI (-1)                      0.036206                          0.015081                       2.4007[0.032] 
                   C                          1.0986                               1.1424                           0.96167[0.354] 
 
After estimating the long-term coefficients, we obtain the error correction version of the ARDL model. Table 3 
reports the short-run coefficient estimates obtained from the ECM version of the ARDL model. The error 
correction term indicates the speed of adjustment restoring the equilibrium in the dynamic model. Error 
correction coefficient (ECM) shows that in each period, how much percentage of short-term imbalances in the 
industrial added value is adjusted to achieve long-term equilibrium. The ECM coefficient shows how 
quickly/slowly the relationship returns to its equilibrium path, and it should have a statistically significant 
coefficient with a negative sign. Banerjee et al. (1998), states that a highly significant error correction term is 
further proof of the existence of a stable long term relationship. As can be seen in table 3 the expected 
negative sign of the ECM is highly significant. The estimated coefficient of the ECMt(-1) is equal to -0.43, 
suggesting that deviation from the long-term inflation path is corrected by around 0.43 percent over the 
following year. This means that the adjustment takes place very quickly.  
 
Table 3: Short-run Error Correction Model (ECM), (Dependent Variable: dlva) 
            Regressor                      Coefficient                 Standard Error                    T-Ratio [Prob] 
                 dL                                  0.43558                      0.16567                             2.6292[0.021] 
                dK                                  0.23678                      0.052780                            4.4862[0.001] 
            dFDI(-1)                            0.015707                    0.0068818                          2.2824[0.040] 
                dC                                  0.47662                      0.50788                            0.93844[0.365] 
            ecm(-1)                           -0.43383                       0.078794                           -5.5058[0.000] 
 R-Squared=0.75434     R-Bar-Squared= 0.67875      DW=1.9525          F (4, 13) = 9.9795[.001] 
 
The coefficient of determination, R2, is reasonably high, implying that approximately 75% of total variation in 
GDP in India is explained by the specified macroeconomic determinants of GDP function. The Durbin-Watson 
statistic being close to 2 indicates that residuals are uncorrelated with their lagged values, that is, there is no 
first-order serial correlation problem among the residuals. Diagnostic tests for serial correlation, functional 
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form, normality, heteroscedasticity, and structural stability of the model in table 4 shows that there is no 
evidence of autocorrelation and the model passes all of the reported diagnostic tests. 
 
Table 4: The results of Diagnostic tests 
            *    Test Statistics *        LM Version        *         F Version          * 
*                     *                          *                            * 
* A: Serial Correlation*CHSQ (   1) = .010672[.918]*F (   1, 12) = .0071186[.934]* 
*                     *                          *                            * 
* B: Functional Form   *CHSQ (   1) = .015326[.901]*F (   1, 12) = .010226[.921]* 
*                     *                          *                            * 
* C: Normality         *CHSQ (   2) =   1.5439[.462]*       Not applicable       * 
*                     *                          *                            * 
* D: Heteroscedasticity*CHSQ (   1) =   7.3252[.007]*F(   1,  16)=  10.9795[.004]* 
 
 A: Lagrange multiplier test of residual serial correlation 
B: Ramsey's RESET test using the square of the fitted values 
C: Based on a test of skewness and kurtosis of residuals 
D: Based on the regression of squared residuals on squared fitted values 
 
Finally, the cumulative sum of recursive residuals (CUSUM) and the CUSUM of squares (CUSUMSQ) tests were 
applied to test for parameter constancy. Figure 1 plots the CUSUM and CUSUM of squares statistics for Eq. (4). 
The results clearly indicate the absence of any instability of the coefficients during the investigated period 
because the plots of the two statistics are confined within the 5% critical bounds pertaining to the parameter 
stability. 
 
Figure (1): Plots of CUSUM and CUSUMQ statistics for coefficients Stability Tests 
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4. Conclusion 
 
This study has estimated and analyzed the impacts of foreign direct investment on the GDP growth in Indian 
economy  by use of a Cobb–Douglas production function and the ARDL ‘Bounds test’ approach with annual 
time series data from 1990 to 2008,. It was found that the variables in the GDP growth function are co 
integrated. The labour and capital variables (with most effect), the significantly influence on the GDP growth 
with consistent signs. These indicate that the labour and capital have a substantial or statistically significant 
effect for long run on the GDP in Indian economy. The foreign direct investment have a positive but few 
significant effect on GDP, it indicate that the Indian activity on economy in trade liberalization and foreign 
direct investment have been an effective factor on GDP in India but with weak effect. Error correction 
coefficient (ECM) shows that in each period, how much percentage of short-term imbalances in the industrial 
added value is adjusted to achieve long-term equilibrium. The error correction coefficient, estimated at -0.43 
is statistically significant at the 1 per cent level, has the correct sign, and suggests a rapid speed of 
convergence to equilibrium. On the whole, from the above findings and analysis, it is apparent that India has 
been following trade liberalization and industrial policies to expand foreign direct investment and reinforce 
trade via foreign direct investment hence improve the GDP growth. 
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